The Minnesota Multiphasic Personality Inventory-Adolescent (MMPI-A
The Minnesota Multiphasic Personality Inventory (MMPI) (Hathaway & McKinley, 1942) had a long history of use in the assessment of adolescents in various settings, including inpatient and outpatient psychiatric programs, substance abuse programs, and juvenile justice facilities (e.g., Archer, 1984 Archer, , 1987 Hathaway & Monachesi, 1963) . Researchers and clinicians, however, increasingly recognized the need for developing separate norms for this age group and for the revision and refinement of MMPI item content for use with adolescents (Archer, 1997) . These concerns eventually led to the development of a separate form of the MMPI, the Minnesota Multiphasic Personality Inventory-Adolescent (MMPI-A), published in 1992 with adolescent norms based on 1,640 adolescents in eight geographic areas (Butcher et al., 1992) . Briefly, the MMPI-A consists of 478 items grouped into the basic validity and clinical scales, the supplementary and content scales, and the Harris-Lingoes and Social Introversion/Extroversion (Si) subscales. These 69 scales and subscales measure psychological functioning across a wide variety of domains.
Similar to the parent and sister instruments of the MMPI-A (the MMPI and MMPI-2, respectively), the individual scales of the MMPI-A often show appreciable intercorrelation. Factor analyses of the basic clinical and validity scales, for example, suggest that four factors account for the majority of the observed variance in scale scores (Archer, 1997; Butcher et al., 1992) . Furthermore, McCarthy and Archer (1998) also showed that two factors, labeled General Maladjustment and Externalizing Tendencies, accounted for a majority of the observed variance in the MMPI-A content and supplementary scales. In the first factor analytic study to examine all of the 69 scales on the MMPI-A, Archer, Belevich, and Elkins (1994) found that eight primary factors (1: General Maladjustment, 2: Immaturity, 3: Disinhibition/Excitatory Potential, 4: Social Comfort, 5: Health Concerns, 6: Naivete, 7: Familial Alienation, and 8: Psychoticism) were sufficient to explain the majority of scale-level variance.
The large number of individual scales and subscales available on the MMPI-A serves to make the interpretation process quite complex for many clinicians, particularly given the varying degree of overlap between these scales. To aid in the interpretive task, Krishnamurthy (1994a, 1994b) developed the MMPI-A Structural Summary (SS), which is based on the results of the factor analyses by Archer, Belevich, et al. (1994) . The scales within each dimension cluster are arranged in terms of the traditional grouping of basic scales, content scales, supplementary scales, and Harris-Lingoes and Si subscales. Within each of the eight dimension groups, scales are presented in descending order from the most effective factor markers to scales having progressively lower correlations with that factor. Clinical correlates of each of the SS dimensions are available in the MMPI-A Casebook (Archer, Krishnamurthy, & Jacobson, 1994) and also in Archer and Krishnamurthy (1994a) .
In an effort to replicate the findings of Archer, Belevich, et al. (1994) , as well as to provide further validation of the SS, Archer and Krishnamurthy (1997) performed a scale-level factor analysis of the MMPI-A within a clinical sample of 358 adolescents. Principal factor analysis was used for extraction, and an oblique (promax) rotation was performed on the extracted factors. Archer and Krishnamurthy found evidence for nine principal factors in the clinical sample. Most important, seven of the eight dimensions suggested by the SS were replicated within these nine factors. These results provided additional evidence for the stability and robustness of the MMPI-A factor structure across distinct (i.e., normative and clinical) samples, as well as support for the use of the SS as an interpretive aid within adolescent clinical samples.
There has been relatively little research, however, that examines the utility of the MMPI-A in a juvenile justice sample. The MMPI-A patterns of violent juvenile offenders (Hicks, Rogers, & Cashel, 2000; Katz & Marquette, 1997) have been examined, and the results of efforts to underreport symptomatology among incarcerated delinquents were reported by Stein and Graham (1999) . Losada-Paisey (1998) investigated MMPI-A profiles among male delinquents with and without histories of sex offenses, and Toyer and Weed (1998) ; Gumbiner, Arriaga, and Stevens (1999) ; Morton and Farris (2002); and Peña, Megargee, and Brody (1996) more generally evaluated the MMPI-A patterns found among delinquent offenders. Similarly, Morton, Farris, and Brenowitz (in press) have provided evidence of the ability of the MMPI-A to discriminate between 655 male delinquents and the 805 male adolescents in the MMPI-A normative group. The limited amount of published research on the MMPI-A within delinquent samples is surprising, given that this focus provided some of the earliest and strongest evidence of the utility of the original MMPI for use with adolescents (Hathaway & Monachesi, 1953) . To date, for example, there have been no published studies that examine the factor structure of the MMPI-A within a delinquent adolescent sample. Such a study would provide additional evidence on the degree to which the MMPI-A SS would be applicable to adolescents in juvenile justice settings, an important application area for this instrument.
The present study examines the scale-level factor structure of the MMPI-A within a large sample of male delinquents. The resultant factor structure will be compared to those obtained by Archer, Belevich, et al. (1994) in the MMPI-A normative sample, as well as by Archer and Krishnamurthy (1997) in clinical settings, to assess the potential usefulness of the SS with a delinquency population.
METHOD

Assessment Procedures
Data were collected at a South Carolina Department of Juvenile Justice evaluation center. Male juveniles were sent to this facility for multidisciplinary evaluation and disposition recommendations after being adjudicated delinquent; length of stay is approximately 1 month. Less than one fourth of the juveniles evaluated in this facility are committed to a juvenile correctional facility following their release from the facility. Offenses committed by these juveniles range from status offenses to violent offenses.
As part of the multidisciplinary evaluation process, all juveniles were administered the MMPI-A. Testing was administered in groups of approximately 12 individuals and was supervised by a doctoral-or master's-level psychologist. Participants were given a booklet form of the MMPI-A from which to read the items; an audio recording of the items was also played during the assessment procedure so that any participant with reading difficulties could complete the procedure. MMPI-A administration was completed in a single 2-hour administration.
Participants
The current sample was derived from 1,610 MMPI-A protocols. Twenty-one protocols were deleted from the final sample for omitting 26 or more items; 2 others were dropped from the final sample due to the unavailability of supplementary scale scores for these protocols. Thus, the final sample contained 1,587 males. The 665 male juvenile delinquents reported in the Morton and Farris (2002) investigation represent a subsample of the current sample. Ethnic membership in the current group was as follows: Black, 809 (51.0%); White, 757 (47.7%); Hispanic, 14 (0.9%); Native American, 1 (0.1%); Asian, 5 (0.3%); and other, 1 (0.1%). Mean age in the sample was 14.8 years (SD = 1.3), and preliminary tests indicated there were no significant differences in mean age among the ethnic groups. Mean IQ score, as measured by the Wechsler Intelligence Scale for Children (3rd ed.) (Wechsler, 1991) or Stanford-Binet Test of Intelligence (4th ed.) (Thorndike, Hagen, & Sattler, 1986) , was 84.8 (SD = 14.1); mean IQ for Black participants (M = 78.4, SD = 12.0) was significantly lower, F(1, 1562) = 427.05, p < .0001, than for White participants (M = 91.5, SD = 13.1). Butcher and Tellegen (1978) recommended that raw scores be used in most research investigations of the original MMPI. Archer (1997) has observed that this advice is also appropriate for the MMPI-A, particularly because raw scores are converted to T-scores using uniform transformation procedures for most basic and all MMPI-A content scales and using linear transformation procedures for all the remaining MMPI-A scales and subscales. Thus, MMPI-A scale raw scores were used for factor analyses in the current study.
Analyses
Because the major focus of the current study was the replicability of the MMPI-A scale-level factor structure identified by Archer, Belevich, et al. (1994) and by Archer and Krishnamurthy (1997) , the factor analytic procedures employed in the present investigation were identical to those used in the earlier studies. Principal factor analysis was conducted on the raw score correlation matrix of all 69 MMPI-A scales. Eigenvalues greater than 1 were used as a guide for the number of factors to extract, combined with the interpretability and parsimony of the factor structure (cf. Waller, 1999) . Preliminary results suggested that a model containing from six to eight factors would optimally fit the data. Each of the resulting factor patterns was subjected to varimax and promax rotations, but only the promax results are reported to maintain consistency with the earlier investigations. As in the previous studies, scalelevel factor structure correlation coefficients greater than or equal to .50 or less than or equal to -.50 were used to interpret factor content, with the expectation that some scales or subscales may produce significant loadings on more than one factor.
RESULTS
Examination of the three rotated factor patterns obtained by extracting six to eight factors indicated that a seven-factor solution fit the data best in terms of percentage of variance accounted for and the interpretability of the factor structure. The eigenvalues and variance accounted for by each of these seven factors are shown in Table 1. Furthermore, Table 1 also shows the MMPI-A scalelevel factor structure correlation coefficients for this seven-factor solution. Table 2 provides a summary of the frequency of protocols showing elevations on any of the eight SS dimensions in this male juvenile justice sample. This pattern reflects the frequency of SS dimension elevations as defined by the majority of scales and subscales of each dimension reaching critical values. Because many adolescents produced elevations on more than one dimension, the total number of elevations listed in Table 2 exceeds the number of adolescents in the sample. Table 3 provides a breakdown of the frequency of MMPI-A profiles producing no elevations on any SS dimensions, those profiles showing elevations on single dimensions, and protocols showing multidimension elevation combinations involving two-, three-, four-, five-, six-, seven-, and eight-point combinations. Each of the 1,587 adolescents in the sample is placed in only one of the categories as shown in Table 3 , so that the total frequency is equal to the total number of participants in the sample. As shown in Table 3 , 324 adolescents produced elevations on only one factor dimension, 162 produced elevations on a combination of two dimensions, 130 produced a threedimension combination, 102 produced a four-dimension combination, 72 produced a five-dimension combination, 20 produced a six-dimension combination, 2 adolescents produced a seven-dimension pattern, and no adolescents produced elevations on all eight dimensions of the MMPI-A SS. In addition, it can be noted in Table 3 that 775 adolescents produced no elevation on any of the eight dimensions of the SS.
DISCUSSION
The MMPI-A SS was developed as a means of simplifying the interpretation of MMPI-A scale results by organizing data around eight primary factor dimensions. These eight dimensions accounted for a majority of variance in the MMPI-A scale and subscale T-scores in an analysis of the 1,620 adolescents in the MMPI-A normative sample (Archer, Belevich, et al., 1994) . These factors represent dimensions that are produced by a combination of construct overlap among the scales employed in the MMPI-A, combined with the effects of varying degrees of item overlap among scale and subscale membership within the instrument. The ability of clinicians to usefully employ the MMPI-A SS across a wide variety of adolescent settings is dependent, at least in part, on the ability to demonstrate that the eight primary factors are relatively invariant and robust for adolescents across a variety of settings and problem areas. The current study sought to extend the prior factor analytic findings that were derived from the MMPI-A normative sample and, more recently, from a replication in a clinical sample of adolescents (Archer & Krishnamurthy, 1997) to another major application of the test instrument, that is, the evaluation of juvenile delinquents. The seven primary factors found in the current study accounted for a cumulative total of 79.1% of scale raw score variance. This result is quite comparable to the 75.5% of total variance accounted for by nine factors in the clinical sample investigation by Archer and Krishnamurthy (1997) but less than the 93.5% of variance accounted for by the original eight primary factors reported by Archer, Belevich, et al. (1994) with the MMPI-A normative sample. The current seven factors also correspond closely to the major dimensions represented in the MMPI-A SS. The first factor in the current analysis combined salient aspects of the General Maladjustment factor, including Welsh's A, the Psychasthenia Scale, content scale Low Self-Esteem, and subscales such as Alienation-Self and Others, with a variety of scales and subscales that serve as markers for the Disinhibition/Excitatory Potential factor, including MMPI-A basic scales Mania, subscale Imperturbability, subscale Lack of Ego Mastery/Defective Inhibition, supplementary scale MacAndrew Alcoholism-Revised, and content scale Anger. This merging of Disinhibition and General Maladjustment into the first factor in the current analysis appears to reflect the relative importance of behavioral dyscontrol or disinhibition in a male juvenile delinquent setting. The remainder of the General Maladjustment factor appears to clearly emerge in the correlation coefficients for Factor 2 in the present analysis. Thus, Welsh's A also produces a high correlation coefficient with the second factor, and Basic Scale 2, content scales such as Depression and Anxiety, and a variety of subscales that define the General Maladjustment dimension including Subjective Depression, Mental Dullness, Brooding, Emotional Alienation, and Lack of Ego Mastery, Conative all produce the highest correlation coefficients with this second factor dimension. The third factor obtained in the current analysis is clearly related to the Immaturity dimension in the MMPI-A SS. Specifically, substantive correlation coefficients are associated with this factor for MMPI-A basic scales Infrequency, 4, and 6; for content scales including Alienation and Family Problems; subscales including Persecutory Ideas; and the supplementary scale Immaturity. The fourth factor in the present study corresponds to the Health Concerns dimension of the SS. Specifically, basic scales Hypochondriasis and Hysteria, content scale Health Concerns, and subscale Somatic Complaints all correlate highly with this dimension. Similarly, inspections of the scales and subscales that load on Factors 5, 6, and 7 clearly establish patterns that closely correspond to the SS dimensions of Social Discomfort, Familial Alienation, and Naivete, respectively. Thus, the present factor structure varies from the standard MMPI-A SS dimensions only in the merging of Disinhibition/Excitatory Potential into General Maladjustment in the first factor and the disappearance of Psychoticism (the smallest and weakest dimension in the MMPI-A SS) as a significant factor in the current analysis. This latter result replicates a similar finding by Archer and Krishnamurthy (1997) in a sample of adolescents in clinical treatment settings.
TABLE 3 Frequency of Selected High-Point Structural Summary Patterns for MMPI-A Dimensions
Frequency
Number of High Dimensions
Overall, the current factor structure found for male delinquents is very similar to the structures found for normal adolescents and for adolescents in clinical treatment settings. Factor structure differences between settings appear limited and involve the merging of General Maladjustment with Dysinhibition in the first factor among delinquents and the instability of the Psychoticism factor in clinical and delinquent samples. Thus, the underlying MMPI-A dimensions are reasonably robust across settings, but some differences may occur related to setting characteristics. This observation raises the intriguing possibility that setting specific forms of the MMPI-A SS might facilitate the process of summarizing results from the numerous MMPI-A scales and subscales. The resolution of this question awaits evidence that the MMPI-A factor structures that have been found for normal, clinical, and delinquent adolescents are replicable and stable in independent investigations of adolescents in these settings.
The current findings can also be used to examine the frequency of SS patterns for one-, two-, and three-point codes in comparison to the SS patterns report by Krishnamurthy and Archer (1999) based on their examination of 363 adolescent psychiatric patients. In terms of single dimensions most likely to be elevated, Dimension 7 (Familial Alienation) and Dimension 6 (Naivete) were the two most elevated dimensions in the clinical sample (accounting for nearly 70% of cases), whereas the Immaturity dimension (Dimension 2) occurred with a frequency of only about 5%. In contrast, in the current study, the Immaturity dimension was the most frequent single-dimension elevation for male juvenile delinquents (occurring among 34% of all participants), and Naivete and Familial Alienation occurred with a markedly lower frequency. In terms of two-dimension coelevation patterns, the combinations of the Immaturity dimension with elevations on either the Psychoticism dimension, the General Maladjustment dimension, or the Familial Alienation dimension were the three most prevalent two-dimension code types in our male juvenile delinquent sample. Furthermore, Immaturity was also a crucial component of the three most frequently occurring three-dimension patterns in this juvenile delinquent sample, typically in combination with the General Maladjustment dimension, the Familial Alienation dimension, or the Psychoticism dimension. These overall findings speak to the relative importance of the Immaturity dimension in this male juvenile delinquent sample, a finding that is also underscored in the examination of MMPI-A SS scores reported by Morton and Farris (2002) .
Limitations of the current study are largely related to its dependence on a male juvenile delinquent sample. Findings clearly need to be replicated across genders in this setting, particularly given the Krishnamurthy and Archer (1999) finding that gender differences do occur in the frequency of some SS dimension elevations among adolescent psychiatric patients. It is also possible that ethnicity was an important but uncontrolled factor in the current results. The male juvenile sample was 51% Black, and the mean IQ for Black adolescents was 13 points lower than that for White juvenile delinquents. Although preliminary analyses of the MMPI-A normative sample show relatively little influence of ethnicity on MMPI-A T-scores, much more research is warranted on this important topic, including the potential effects of ethnicity on the factor structure of the MMPI-A. Furthermore, future research could be profitably directed toward examining independent correlates of factor elevation patterns to help to establish the interpretive meaning of the SS in this population beyond the original work reported by Archer, Krishnamurthy, et al. (1994) .
Findings from the current study serve to suggest that the MMPI-A SS dimensions are applicable to the description of adolescents in a juvenile delinquency sample. It should be noted, however, that the most common pattern of elevation, found for nearly half of the total sample, is no significant elevations on any of the eight SS dimensions. This finding is higher than the base rate of approximately 20% to 30% of MMPI-A basic scale profiles that produced no significant elevation on any of the basic scales for adolescents in clinical settings (Archer, 1997) , perhaps reflecting the observation that many delinquent adolescents may not necessarily have underlying psychiatric diagnoses or conditions. Furthermore, the finding by Morton et al. (in press ) that low scores on the Masculinity-Femininity Scale were the most important markers of delinquency among male adolescents raises the possibility that low scores on at least some MMPI-A scales may provide crucial data for this population. This issue of the usefulness of the MMPI-A in distinguishing between samples of adolescents in normal settings versus samples in clinical or delinquent settings serves as the major focus of the work by Morton and Farris (2002) . Their findings demonstrate the incremental usefulness of the SS in distinguishing between normal and delinquent samples when the SS dimensions are combined with the standard clinical and content scales. Kelly L. Farris, M.A., earned her master's degree in clinical psychology from Appalachian State University. She has recently enrolled at Auburn University, working toward a doctorate in clinical psychology. Her research and clinical interests are in the assessment of juvenile delinquents, the prediction of delinquent behavior, and the assessment of adolescent sex offenders.
